SUMMARY It has been reported that serum vitamin B12 levels assayed by saturation analysis methods may give misleadingly high results, so much so that the diagnosis of vitamin B12 deficiency may be obscured. This defect was ascribed largely to assays using a vitamin B12 binder other than pure intrinsic factor. To test out this hypothesis two assays were set up, one using saliva (non-intrinsic factor R-binder) and the other using human gastric juice (intrinsic factor) as B12-binding agents. Both assays were able to differentiate sera from patients with pernicious anaemia from those from control subjects.
Routine assay of the serum vitamin B12 (cobalamin) level is usually carried out by saturation analysis. Many variations of technique have been described, and published series have shown an excellent differentiation between samples from patients with clinical pernicious anaemia and from control groups. It is less certain that equally good results are obtained by others without a special interest in the test.
Doubt concerning the reliability of some of the tests has been expressed by Cooper and Whitehead,' who reported that the diagnosis in one-third of patients with pernicious anaemia was missed because a serum B12 level within the normal range was obtained with saturation analysis. Kolhouse Twenty-five sera were available before treatment from 21 patients with pernicious anaemia. All these patients had a macrocytic anaemia with megaloblastic marrow changes, achlorhydria with gastric atrophy, impaired vitamin B12 absorption improved with additional intrinsic factor, and a low serum B12 level by microbiological assay with Lactobacillus leichmannii. All responded to treatment with B12 alone.
Blood was obtained from 52 normal subjects, who were members of the hospital and laboratory staff and in normal health.
Results and discussion
The purpose of the study was to compare intrinsic factor and R-binders when used for saturation analysis assay of serum B12. The results in Table 1 and the Figure show that an assay using an R-binder was entirely satisfactory in the detection of sera with low levels of B12, and all of 25 sera from patients with untreated pernicious anaemia were below the levels obtained with control samples. Taking 200 pg/ml as the lower limit of a normal range, we interpret the data with gastric juice as showing that two 'normal' samples are low (Figure) rather than that two pernicious anaemia sera were missed, but we would not argue with anyone who wishes to vary this interpretation. But the differentiation was not as satisfactory with gastric juice as with saliva. Our data do not support the contention that saturation analysis using an R-binder may miss a substantial number of patients with pernicious anaemia, nor does it support the hypothesis that an R-binder is unsatisfactory as t binding agent because non-cobalamins blur the distinction between sera containing low levels of B12 and those with normal levels. However, we are impressed by the ease with which an assay using charcoal and free B12 binding protein can go wrong and give misleading results in uncritical hands. Reassay of the quantity of saliva required should be done at regular intervals.
Results were generally higher with a salivary binder than with an intrinsic factor binder. However, this did not influence the ability of the test to differentiate sera from pernicious anaemia patients from control sera. The higher levels with an R-binder may be related to the manner in which B12 dissociates from the binder. The B12-R-binder complex is relatively stable whereas B12 readily dissociates from intrinsic factor.7 8 Our data are in conformity with published results on B12 assay using a variety of B12 binding reagents. Some of these data are summarised in Table 2 . Six studies in which sera from 210 patients with pernicious anaemia were assayed using R-binders showed only three patients overlapping the normal range. One pernicious anaemia sample out of 117 was also just normal when gastric juice was used. These studies assayed over 1000 normal samples. These 
